ABSTRACT
Introduction

27
Biogas from the anaerobic digestion of organic solid waste and wastewater represents a 28 renewable energy source with a significant potential to reduce the current world´s fossil process performance.
234
The DO concentration, temperature and pH in the cultivation broth of the HRAP during 86±4% and a complete H 2 S removal regardless of the operational conditions (Fig. 2a) .
270
These results also showed that the absence of effluent in stage III did not influence the 271 quality of the upgraded biogas. O 2 and N 2 concentrations in the biomethane during the 272 three operational stages ranged from 0.1 to 2.0% and from 0.6 to 5.0%, respectively, 273 depending on the pH of the cultivation broth and on the alkalinity (Fig. 2c) to 12%, 0 to 2% and 1 to 3%, respectively (Fig. 3) . H 2 S was completely removed in 294 both stages.
295
The highest CO 2 -REs, which entailed also the highest CH 4 concentrations in the observed in stages II and III due to the higher pH of the cultivation broth (Fig. 2b) in the first hours in the morning (Fig. A.3) . N-NO 2 -concentrations were low compared 391 to N-NO 3 -despite temperatures higher than 28ºC were always recorded close to midday, stage III, this latter increase mediated by the absence of effluent from the HRAP (Fig.   399 5f). The nitrogen recovered in the harvested biomass accounted for 65±3, 54±18 and 400 76±19% of the total nitrogen removed during stages I, II and III, respectively (Table 3) . Table 2 ). The higher P-RE in stage I was likely mediated by the higher P 408 content of the harvested biomass (Table 3) . In this regard, P-PO 4 3-concentration in the (Table 3) . 
5 Concentration and composition of the algal-bacterial biomass
426
The steady state biomass concentrations in the HRAP during stages I, II and III 427 averaged 660±17, 1078±84 and 665±79 mg TSS L -1 (Fig. A. 14) . The operational 
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